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At the close of another half yearly volume, in accordance with our us* 
ual practice we propose to address a few words to our readers in reference 
to what has been accomplished during the last six,months, both in matters 
of general interest, and in those things which more particularly concern out 
readers and ourselves. 

_ The latter half of the year 1840 will ever be remembered as a period of 
unusual political excitement, and hence unfavorable to any thing like clear 
and calm’ scientific inquiry. The depressed state of financial affairs 
throughout the country has continued to exert an unfavorable effect upon 
public works—although an improvement has been witnessed which ap- 
pears to warrant hopes of still brighter times ; consequently but little of no- 
velty has been offered in the way of construction. Under all these disad- 
vantages we have endeavored to present our teaders with matters of inter- 
est and to improve the character of our work. How we have succeeded 
our subscribers can best determine. 


The increased interest attached to the progress of ocean steam naviga- 
tion has been the chief topic both in our own and foreign journals. The 
success of the two lines established between this port and England, and the 
more recent establishment of Cunard’s line of mail steamers has called 
forth a variety of projects and a still greater variety of discussions, the lat- 
ter, we regret to say, have not been the means of spreading any new light. 
The strict investigation of the power of steam and its application, is the 
only snethod of attaining any useful result, and of showing how much 
power is really lost in the necessary arrangements of machinery, by fric- 
tion and otherwise. 

The return of the President, caused by a deficient supply of fuel, has 
proved that her actual consumption of fuel is nearly if not quite ten tons 
per diem more than that the usual estimate, being an increase of more than 


30 percent. as her nominal consumption. 
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The recent surptisirg success of the Archimedes steamer in England 
has revived the prospect of the introduction of screw propellers. More 
experiments are necessary, however, to establish their superiority to pad- 
dle wheels. 

The improvement of locomotive engines has continued to excite attention, 
and frequent notices of extraordinary performances appear. It is desirable 
that these experiments should be conducted with greater accuracy and pre- 
cision than formerly, if designed to make any impression npor professional 
mn, The quantity of fuel consumed is seldom or ever alluded to, although 
one of the most important items of railroad economy. When well made 
engines are so nearly equal in power as they now ate, it requires very nice 
experiments to determine which are the best. 

The recent order from the Emperor of Russia for a number of locomo- 
tive engines, and the building a steam frigate for the same power, in New 
York, shows how high the character of American mechanics stands 
abroad. 

To those of our friends and correspondents who have contributed to our 
pages we return our warmest thanks, and by leave to remind them and 
others that the greatest service they can render the profession, is to com- 
municate the results of their experience. 

In conclusion, we have only to say, that if supported by our subscribers 
and contributors, we shall be able to increase the value and variety of our 
articles. 





VENTILATION OF COACHES AND RAILROAD CARs. 

Every little while we find some hints upon this subject thrown out in 
various journals, but they appear to receive as little attention as the reite. 
rated complaints of the want of ventilation in public buildings. It is really 
wonderful that so little is cared for an abundant supply of pure ‘air; in 
fact most people seem to be perfect!y ignorant of any necessity for it, and 
consequently express provision is hardly ever made for that which is as 
necessary to the lungs as pure and wholesome meat and drink for the 
stomach. 

The season is now at hand when i) most railroad cars, stoves are pro- 
vided for the comfort of the passengers. The ecnsequence is that the tem- 
perature, already nearly if not quite sufficient from the quantity f nim | 
heat generated, is raised to an uncomfortable degree, which the vitiation of 
the air by twenty to sixty lungs increased by the presence ofthe stove, un- 
ti lthe atmosphere becomes positively deleterious. The doors and windows 
which in summer are left open, are most carefully closed, and not the least 
opportunity is afforded for introducing a fresh supply of air. We speak 
feelingly of this nuisance for we travel 22 miles daily on a railroad, ond 
our partiality for fresh unbreathed air, is continually shocked by an atmos- 
phere not only uncomfortable, but positively offens ve. 

The remedy for this nuisance is so simple that it is surprising that it is 
not universally adopted. ‘The motion of the cars is sufficient to produce 





Remarks on the Laws of Trade. 355 


@ free circulation if the least aperture is afforded for the entrance and exit 
ofthe air. All that is necessary to be provided for is thé dispersion of 
the cold air in its entrance in such a mannet.as to prevent the whole cur- 
rent from directly striking upon any particular seat, This can easily be 
accomplished by an attention to the principle that a current of air rushing 
into an atmosphere at rest is mixed with and dispersed through it with a 
rapidity proportional to the velocity of the current. A gentle draught of 
cold air entering a room is felt at a greater distance than a much stronger 
current of equal temperature, and consequently by a diminished aperture 
a sufficiently small current ca be admitted of great velocity and so rapid- 
ly scattering as to produce no uncomfortable feelings at a short distance. 

The method then of ventilating cars in the simplest manner would be to 
furnish a small opening in the front ofthe car near the top, and a similar 
opening directly opposite in the back end of the car. These openings 
should be covered with wire gauze to prevent the entrance of sparks, and: 
provided on the outside with a shed water to keep out rain. It is plain that 
the air entering with such velocity at the top of the car is almost instant- 
ly mixed with the atmosphere within, while a corresponding quantity of 
heated and impure air escapes at the back of the car. In a long car, it 
would be better to provide two or more pipes ending at different places along 
the top of the apartment. The necessity for separate pipes will be evident, 
for no air would issue from any openings in the side of a pipe passing di- 
rectly through the car. . 

We hope that the simple nature of the arrangement, which can be ac- 
commodated to all varieties of circumstances, will induce those having the 
control of railroads to’ provide for the comfort and health of passengers. 
The quantity of fresh air absolutely necessary to be supplied to each indi- 
vidual is four cubic feet per minute, and all that is short of this is as positive. 
ly injurious as if the air had been poisoned by so much vapor of burning 
charcoal. An apartment containing 20 persons will need at least 80 cubic 
feet per second; and one containing 50 persons will require 200 cubic feet 
to be admitted each minute to maintain an atmosphere fit to support life 
without discomfort. 





For the American Rrailroad Journal and Mechanics’ Magazine. 
REMARKS ON THE “LAWS oF TRADE.” By C. Ellet, Jr., Civil Engineer. 

No. 4. 

It has been demonsirated* that the charge for toll corresponding witk'the 
maximum revenue on the trade of any tributary of a canal or railroad, is 
equal to half the charge which, if exacted, would entirely exclude the ar- 
ticle in question from the line ; and that its expression for that division of 
the trade which is not contended for by rival works, is 


I—Ad. 


we 


* “Bissay on the Laws of Trade,” page 77—%6. 
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and that the revenue per mile which will be obtained when that charge ig 
levied, will be represented by 
(1 — Ad)? 
R= tips. 3 
By comparing these equations, and cancelling the numerators of the frac- 
tions, there will result . 
2 
f= i. (K) 
for the value of the maximum revenue per mile derived from the trade of 
‘the branch in question, in terms of the toll, the distance, the productiveness 
of the country, and the cost of conveyance on the branch which furnishes 
the trade, It appears from this equation, of which the application is re- 
markably easy, thatthe profit due to the trade will be as the square of the 
charge for toll which would produce the greatest revenue, and consequent- 
ly as the square of that charge which would just exclude the trade. The 
rule for its determination will be, multiply together the number of tons fur- 
nished by each mile of the branch, the distance in miles from the branch 
to the mart, and the square of half the charge fur toll which would 
exclude the trade, and divide by the cost of carriage per ton per mile on 
the branch. 

Ifthe commodity under consideration were one for which a rival work 
were jn competition, it would be shown by the same process that the reve- 
nue would be obtained by dividing the above product by twice the charge 
for conveyance on the branch. 

For an application of the formula, let us suppose that it is ascertained 
that the annual quantity of any article produced along thé Ohio is 50 tons 
per mile; that the main line of the Pennsylvania improvement is 400 miles 
long, and that the state of the markets, and other circumstances influencing 
the direction of the trade, are such, that if a toll of 4 cents per ton per mile 
were charged, the article in question would be excluded and forced down 
the river to New Orleans ;—the charge for freight on the-tiver being one 
cent per ton per mile. In this case the value of C, or the toll, ought to be 
two cents per ton per mile, and consequently the revenue would be 

2 
R= sy = 400 dollars 
per mile, or $160,000 per annum for the whole line. 

It is true that there are few cases in which all the data of such a pro- 
blem as this could be ascertained with sufficient accuracy to permit a very 
correct estimate of the probable revenue; but if we do presume to attempt 
to make such an estimate of the future proceeds of an improvement which is 
about to be constructed, by applying the rule to every article which the line 
is expected to accommodate, with the best data we can procure, the result 
will be the nearest the truth of any which we can deduce, and, withal, not 
unworthy of confidence. But, if it were otherwise, the equation would 
still be susceptible of useful applications. It teaches that the revenue is 
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directly as the square of the charge for toll which could be levied without 
excluding the trade; and, consequently, if we put C’ for this toll, and 6 for 
any increase or diminution of the charge for freight—both being referred to 
the ton per mile—the charge for toll which the article will then bear will 
be C’ a: 4; 

the positive sign being used when the freight is diminished, and the nega- 
tive when it is increased. 

Now, if R represent the revenue obtained before the increase or diminu- 
tion of the price of freight, we shall have 

R=R(-S— (L) 
for the revenue after the change shall have occurred. 

We may apply this expression for the purpose of forming some estimate 
of the control which transporting companies have it in their power to ex. 
ercise over the great lines of improvement of the country, which are main- 
tained by the States, if they choose to form combinations for the regulation 
of the charges. If, for instance, the State of Pennsylvania, which is so sit- 
uated, should find that a toll of three cents per ton per mile would exclude 
the whole of any article produced on the Ohio; and, after regulating the 
tariff in reference to that condition of things, should obtain from the com: 
modity a revenue of one hundred thousand dollars; and the transporters 


should then think proper to increase the freight one cent per ton per mile, 
the Commonwealth would obtain a revenue of 


R’ = 100 oo0(=-): 


or $44,444. In consequence of an increase of freight of one cent per ton 
per mile, the revenue would, in this example, be reduced from $100,000 
down to $44,444. 

We could not, in the application of equation (IX,) obtain all the data—as 
the value of ¢and 8 — with sufficient precision to predict with certainty a 
revenue of $100,000, which we have supposed tobe received; but after 
being taught by experiment the value of the revenue before the increase of 
the transporters charge, we can anticipate, with all desirable precision, the 
effect of that increase on the dividend. For this purpose we make use of 
equation (L) where those quantities of which the value is doubtful do not 
appear. In fact, it may be assertedas a rule, that whatever be the difficul- 
ty experienced in attempting to predict the amount of freight, or the revenue, 
which will’ be obtained by an improvement under known charges,—after 
experience has determined this point, we can always anticipate with great 
precision the revenue which will be received under any modification of the 
tariff And this isall that is necessary to enable a company to operate 
with the greatest attainable advantage. 





Errata.—In consequence of our not receiving the revised proof of Mr. 
Ellet’s third article on the “ Laws of Trade,” until after the sheet was 


printed, several typographical errors escaped detection. Among them we 
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observe the word “ investigate” for “integrate,” “tare” for “ charge,” etc.— 
Eos. R. R. J. 
for the American Railroad Journal and Mechanics’ Magazine. 

THEORY OF THE CRANK. 

If Mr. Roebling will re-examine carefully the illustration given in the 
July No. of the Railroad Journal upon this subject, (pp. 36, 37, 38,) he 
will perceive probably that he has not given to that article sufficient atten- 
tion. 

Mr. R. will not, it is presumed, deny that the power acts with a certain 
leverage at every point inthe quadrant. The number of the levers can, 
therefore, only be éru/y represented, geometrically, by the arc of the quad- 
rant, AB or its equal, the lineab. (See thediagrams in the July num. 
ber above referred to.) If from the several points in this line, perpen- 
diculars or ordinates are erected equal in length to the actual lever. 
age at the corresponding points in the curve, the whole will together form 
a surface, the area of which is the swum of all the levers. If this sum or 
area is divided by the number of levers, that is by ab, or AB, the quotient 
is evidently the mean leverage. 

The mistake into which Mr. Roebling has fallen, consists in his taking 
the semidiameter AD to represent the number of levers instead of the are of 
the quadrant AB. 

Mr. R. will we trust see the propriety of withdrawing his accusation 
against the writer of the article referred to, of having “ substituted a straight 
motion for a circular motion of the crank pin,” and having represented “a 
circular motion as taking place in a straight line.” 

The straight line a b, to which he refers is made equal to the arc of the 
quadrant AB, end is so assumed for the purpose solely of illustrating the 
geometrical mode of arriving at the sum or nuwber of all the levers. No 
motion is assumed or “ represented” as taking place along the line ab. 
That line represents simply the space passed over by the crank pin, and is 
used in the demonstration for no other purpose but asa measure of that 
space or of the whole number of levers of which that space is the true and 
only exponent. ’ “Futon.” 








For the American Railroad Journal and Mechanics’ Magazine. 
INTERNAL IMPROVEMENTS OF NEW YORK. PROPOSED PLAN FOR PROS- 


ECUTING THE RAILWAY SYSTEM IN THE STATE OF NEW YORK. 

I. The State to subscribe for and own one-third of the capital stock in 
all railways hereafter to be constructed within the limits of the State; the 
subscription not to be made by the State until satisfactory evidence is pro- 
duced of the subscription by responsible persons or any municipal corpo- 
ration, of the remaining’ two thirds of the capital stock, and the or- 
ganization of a company in due form, and on evidence also that the capital 
assumed is sufficient, or nearly so, for the construction of the proposed road. 
In the payment of instalments, a similar rule to be observed. The pay- 
ments made by the State to be made subsequent to those made by individual 








%. 
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stockholders, and on evidence that the latter has been actually expended in 
the construction of the road, 

IL. The surveys for the final location of any railway to be made under 
the direction of the enginéer of the company, in conjunction with a com- 
missioner appointed by the State for the purpose, and no location to be de- 
finite until it has received the assent of a majority of the directors and been 
approved by the Chancellor or some one of the judicial tribunals of the 
State. Preliminary surveys of railroad routes may be made as hereto- 
fore by the State under special acis for that purpose, and where surveys 
have been made by and at the expense of individuals, prior to the forma- 
tion of a company, and from which valuable information has been derived, 
the expense thereof to be refunded by the company. 

II{. The State to be at the expense of obtaiuing the right of way for all 
failroads, and the ground thus taken to remain the property of the State, 
the use of which is to be guaranteed to the railway corporation during the 
period of its existence. The negociations for obtaining the right of way to 
be made by the commissioner above named, and the appraisements for the 
same purpose to be made under his direction. The commissioner to re- 
ceive a per diem allowance for his services, and his duties to cease when 
the award of the appraisers for the whole lme ofthe road has been render- 
ed. The appraisers to be composed of three competent and disinterested 
persons to be named by the Chancellor of the State, one of whom shall be 
the judge or supervisor or clerk of the county in wnich the lands to be 
appraised are situated, and of the remaining two, one shall be a practical 
farmer and the other a practical railroad engineer. 

The appraisers to receive a per diem allowance for their services to be 
paid by the State. 

IV. All railroads to be built with the view of transporting both passen- 
gers and freight; and in the construction and operation of any railroad the 
company to be subject to such regulations as the legislature may from time 
totime think proper by law to prescribe. 

V. The mails to be conveyed upon all railroads at such rates or upon 
such terms as the companies owning the roads shall prescribe, or as any 
three disinterested persons appointed by the chancellor of the state shall deem 
to be fair and equitable. The railways together with the cars, engines 
and superintendents, and operatives connected therewith, to be at all times 
at the service of the General and and State governments, for the transport 
of troops, munitions of war, conveyance of expresses, &c. and in the event 
of a disagreement as to the compensation which any company is to receive, 
the same is to be left to the decision of three disinterested persons appoint- 
as above by the Chancellor of the State. 

VI. The State not to receive any dividends on its portion of the capital 
stock in any railroad until the private stockholders get five per cent. and to 
receive all above that amount until the dividend on its portion amounts to 
three percent. Whenever any dividend exceeds five per cent. on two 
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thirds of the capital stock, and three per cent. on the remaining one- third, 
the surplus to be distributed equally upon all the stock. 

VII. Railway companies already organized. whose roads are completed 
or in progress, which may wish to beembraced in the plan here proposed 
are to be particularly designated in the act passed for the purpose, and such 
as have received loans of the credit of the State, are to be entitled to have 
those loans converted into subscriptions to the capital stock and the interest 
already paid by them to be refunded. 

VIIL The railway companies are to make semi-annual returns to the 
secretary of State of their expenditures and receipts, viz.: on the first days 
of November and. May, of each year, to be accompanied with a general 
statement of their proceedings during the intermediate time. The returns 
and statements thus made to be approved by a commissigner appointed by 
the legislature, who is to have free access to all the books and accounts of 
every tailway company. The commissioners to be two in number for the 
whole State, to receive a fixed salary for their services, and to make alter- 
nale examinations of the affairs of the several railroad companies in the 
State. 

. TX. The act for carrying into effect the plan here proposed, to author- 
ise the formation of railroad companies, and to define the mode of ac- 
complishing their organization, without resort to the legislature, and to 
specify in detail all those restrictions and privileges, suited to the circum- 
stances of the case and which are applicable to railroad companies gener- 
ally. 

No railway to be constructed running parallel with, and. within a dis- 
tance of twenty miles of any other railway already constructed or in pro- 
gress unless authorised by a special act of of the legislature. 

REMARKS, 

The period has arrived, or is very near at hand, when the people of New 
York must determine whether the railroad system is to be prosecuted in the 
same manner with the canal system, by means solely of the money and 
power ofthe State, or whether some other plan shall be adopted, better suit- 
ed 'to accomplish the ol ject in view and more consonant with the genius 
and character of our political institutions. That railways are much better 
calculated than canals to accomplish the important object of a cheap, expe- 
ditious and uninterrupted intercommunication between the different sections 
of the country at all seasons, has now become apparent. Although sus- 
tained thus far by private enterprise and means, the system is rapidly gain- 
ing the ascendancy, as is evident from the fact that within the last ten years, 
475 miles of railway have been put in operation in the State, while during 
that period only 182 miles of canal have heen constructed, and the propor- 
tion of miles of railway now in progress compared with canals is as nine 
to one in favor ofthe former. Indeed, so much have the 'latter gone into 
disfavor that the last which have been undertaken would not have survived 
the embryo state but for the genial warmth of the hot bed of politics ir 
which the germs were placed. . 
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The conviction is indeed very general that the canal system, pushed as 
it has been to an extreme, must, so far as it regards the construction of any 
thew works, be abandoned, andthe grave question arises, whether in the 
prosecution of the better improvement of railways, the atm of the State is 
necessary to its success. 

The view we have taken of the subject has brought us to the conclusion 
that, whether right or wrong iti the abstract, the aid of the State will be in 
voked and stccessfully in support of railways, and it becomes therefore an 
object of importance to ascertain the best and safest and most effective modé 
by which that aid can be rendered. It is for the purpose of contributing 
our mite to the enlightenment of the public mind, that the fotegoing plan is 
presented, and unless such a plan, or one similar to it, is adopted, the State 
must continue the practice alteady partially introduced of aiding railway 
companies by a loan of its credit, or otherwise railroads, like canals must 
be madeState works. 

To both of these methods there are objections of a very serious chatac- 
ter, which, to our mind, are conclusive as to the impropriety of their adop* 
tion. We hol: the principle to be a sound one, that individuals cannot with 
profit or advantage to themselves or to the community undertake the con- 
struction of railroads, if, in so doing, they are obliged to rely on borrowed 
capita]. Instances may occur in which such a course may be pursued 
with safety to the stockholders, but we imagine there are few capitalists whe 
would embark in an undertaking under those circumstances, and the plan 
can never become sufficiently general to effect the great object of a well 
arranged system of internal improvement. It cannot indeed be effected 
saccessfully unless the State becomes the creditor or endorser, and inthis 
case it becomes doubly objectionable. If the interest upon the loans made 
is promptly paid, and the company fulfil al! its obligations in good faith, 
then they are little better off than they would be if dependent entirely upon 
loans from individuals, while the system is liable to great abuses in its 
tending to corrupt legislation, and the too great facility it affords to the dis: 
honest and influential among the larger speculators of the day, to pervert 
the funds of the State to the promotion of their own private and selfish puré 
poses. 

As to the other alternative of making railways State works the experi- 
énce we have had in respect to canals should prove a warning to’ avoid, 
while yet wé may, the gréat dangers and evils of sucha system. Although - 
but fifteen years have elapsed since the Erie canal was opened; yet in that 
short period the people of thié State have witnessed enough of wasteful ex- 
penditure and of sacrifice made at the shrine of politics, to cause them to 
ponder long before venturing into the hidden depths of a new system 
which from its peculiar character is fraught with evils of fargreater magni 
tude than the old. 


a fl ed lan of siding eby a bonus is not considered as among the plans which can by 
ilty be adopt pe 
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In the construction and management of canals, the works being complete, 
ell-that is subsequently required of the State is to furnish the necessary 
agents for.attending to the repairs and collecting the tolls. Not so with 
railways; they are aspecies of improvement so widely different from ca- 
nals, as to render their indiscriminate use by the public impracticable, and 
they must either be leased out to individuals or to companies to share thé 
fate of all lease-hold property, or otherwise maintained and operated by the 
State. _The number of agents and operatives required in the latter case, 
the great vigilance and care necessary to insure a harmonious action of 
all the parts, and the great increase in the expense caused by an injudicious 
or unfaithful attention to its affairs on the part of its officers and agents 
growing out of the complicated mechanical character of the improvement, 
the evident impropriety not to say absurdity of making the govern- 
ment which was instituted for higher and nobler purposes the common 
carrier for the conveyance of marketable commodities, all indicate most forci- 
bly the unsuitableness of such a system for accomplishing the object design- 
ed. Even in an adjoining State where this plan has been adopted only in part, 
the railways being built and maintained, and the motive power furnished by 
the State, it is fuund to be atiended with an increased expense, ar d of «. urse 
less advantageous to the public than if owned and managed wholly by 
companies placed under suitable restrictions, while all the evils | i:1 se 
inseparable from State worlis growing out of the increase of State patron: 
age, the temptations to use the public treasury by the party in power and 
the promise, of it by the party out, to purchase popularity, the injury prov 
duced in consequence to the publie morals, and the great danger which it 
threatens to our free institutions, remain in their full force, and .u : ll their 
appalling deformity. 

In New York, in particular, where from the extravagant schemes into 
which the State has already entered, it is hardly possible, even if no new 
obligations are incurred, to passthrough the next seven years without re: 
sort to taxation or new loansto pay interest, it would be the height of im- 
policy to. swell the amount of indebtedness to the extent which would inevi- 
tably take place upon the adoption of the principle, since out of the 1500 
miles of railway completed and in progress in the State, two thirds or 1000 
miles would immediately be thrown upon the State, causing a sudden and 
enormous expansion of the State debt to 30 or 50 millions. 

That there isa propriety in appropriating some portion of the public 
funds to promote the object of internal improvements we have no doubt, 
this arises from the fact that im the construction of every public work a ‘e- 
-ty large portion of the community are materially benefited by the in- 
creased value given to their property, who make little or no use cf the 
work, and contribute, of course, little to itssupport. There are also many 
individuals, perhaps one third, on the line of every improvement, who are 
among those’ most benefitted, but who doggedly refuse to aid their more lib- 
eral and patriotic neighbors, from the belief that the work will be constructed 
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without their aid, and ia the spirit of a true piratical stamp, are willing 
to reap the benefit of their neighbors enterprise without rendering therefor 
any equivalent. It is fot thie reason and also for the gteat advantage which 
railways are to the community generally in the conveyance of the mails, — 
in contributing to the general defence, of which they will be found to con- 
“stitute the most efficient arm, from the facilities they afford for concentra- 
ting troops and munitions of war at particular points upon any emergency, 
and their salutary influence inthe prevention of monopolies, that we con- 
cede the propriety of bestowing upon them in the most unexceptionable 
manner possible, the aid of the State to a limited extent. 

This aid we conceive may be rendered in the manner above proposed, so 
as to be attended with more benefit and with less objections than any other, 
which has come to our notice. Undera general law, like the one pro- 
posed, all special legisletion together with its attendant expenses and the 
pernicious consequences flowing f om it ina moral and social point of view 
will be avoided. If, also, as in the plan proposed, individuals are required 
to contribute two thirds, of the capital needed, the State will not be as like- 
ly to be drawn into the construction of unprofitable or useless works. The 
propriety, not to say necessity, of adopting some plan for checking» prodi- 
gal expenditure in this respect, must be apparent to any one conversant with 
the history of legislation in the several States where works of internal im- 
provement have been constructed at public expense. It will, indeed, be 
impossible, under this plan, to appropriate the public funds as has here- 
tofore been done in two many instances, to works devoid of merit, while at 
the same time, the system of internal improvements will advance with suf- 
ficient rapidity, and the best security be afforded of its being preserved in 
a sound and healthy state. 

As it respects the location of railways the provisions contained in the 
plan appear to us to be particularly appropriate, for experience has shown 
that the duty of making a location cannot always be safely intrusted exclu- 
sively to a majority of a board of directors, many of whom perhaps have 


local interests to subserve which are adverse to those of the public anda 
large proportion of the stockholders. Experience has also shown the pro- 


priety of the method proposed in Sec. 3rd, for obtaining the r7ght of way. 
In all railway charters thus far granted in New York, the provisions for 
this purpose are exceedIngly onerous upon the companies, the benefits to 
the land proprietors not being allawed to be taken into consideration in the 
assessments for damages. Great expense has consequently been necessarily 
incurred in obtaining the right of way, amounting in some cases to $3,000 
or $4,000 per mile, and in one instance to $7000 per mile, and in neatly 
every case the benefits accruing to the land intersected by the road were 
equal in the aggregate to the damage produced added to the value of the land 
taken. To obviate this great expense to which companies are unjustly sub- 
jected, the plan proposes that the ground should be taken and owned by the 
State. This course is also recommended for another reason. It puts at 
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rest the question of the right of the legislature to authorise the taking the 
property of individuals for the use ofincorporated companies. A question, 
which so far as we have been informed has never been definitely settled, 
and in respect to which there exists doubts in the minds of those most skil- 
led in expounding the constitution and laws of the State. 


The advantages already described as accruing to the community general- 
ly from the construction of railroads, constitute a sufficient reagon for devoly- 
ing upon the State the expense of obtaining the right of way which from 
the mode of making appraisements, as hitherto pursued upon the State 
works, will not be heavy, while it will relieve the railway companies from 
a very great burthen. The same reason is also considered sufficient for 
withholding, as in Sec. 6, dividends upon the portion of stock held by the 
State, until the private stockholders realize five per cent.. This amount is 
considered sufficiently large to afford all necessary encouragement to indi- 
viduals to become subscribers tothe stock, while at the same time it is not 
so large as to constitute a satisfactory return to the stockholders for their 
capital invested, and indyce them from any improper motives, by swelling 
the expenses, to keep down the surplus so as to exclude the State from a 
reasonable participation in the profits of the work. 

T here are other features of the plan, the propriety of which will, we think 
be obvious and will not therefore need to be particularly illustrated. Im- 
provements may undoubtedly be made in the details, but in the general 
outline, it is believed to be the only mode in which the railway system can 
be placed upon a sound basis so as to produce the greatest good with the 
least expense and with the least eyil resulting. 

In adopting this plan the indebtedness of the State will not of necessity 

be greatly increased. Of the several railways in progress the two leading 
ones are the New York and Erie, and New Yorkand Albany. To these 
may be added the Ogdensburg and Champlain which will probably soon 
be commenced, The cost of the first will not fall short of nine millions of 
of dollars. The credit of the State is already pledged to its support to the 
amount of one third of that sum or three millions. 

The interest which has been paid on the part of this sum which has al- 
ready come in possession ofthe company will peed to be refunded or de- 
ducted from the succeeding payments, andthe loan converted into a sub. 
scription to the stock which will aid very materially the efforts of that com- 
pany without increasing the indebtedness of the State. 

The amount required for the New York and Albany road will be about 
one million, and forthe Northern road $700,000. ‘There are some roads 
of lesser magnitude, such as the Saratoga and Whitehall, Syracuse and Os. 
wego, Batavia and Buffalo, etc. which may require a million more. An 
increase of State debt then of only three millions of dollars, will be sufficient 
therefore to place the several works upon astable and prosperous footing, 
and by extending the system to other works to which loans of the credit of 
the State have already been made, viz.; the Ithaca and Owego, Catskill'and 
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@anajoharie, Auburn and Syracuse, Auburn and Rochester, Hudson: 


and Berkshire and Long Island, converting these loans into subscriptions 
to the stock and repaying the interest, essential aid will be afforded to these 


important roads without materially increasing the State debt which will re- 
lieve them from present embarrassment, and place them in a condition of 
greater usefulness to the public. 

The State of New York has thus far [been content to exert its energies 
and expend its resources upon canals. The limit of prudence in its expen- 
ditures upon these has for some time been exceeded, and the system, cancer- 
like, is advancing at no very moderate rate towards the more vital parts, 
and if not soon arrested may prove to the tax-paying portion of our citizens 
a curse instead ofa blessing. Fortunately the railway system has attained 
a degree of perfection which will cause it to supercede the necessity for any 
more canals, and as no bad precedents have,as yet been established, rail- 
ways, having as yet 1n no instance been made State works, and as the op- 
portunity is a favorable one for the State to extricate itself from a very dan- 
gerous position, and escape from the gulf in which it was about being 
plunged by its departure from sound principles, we hope those- principles 
will be permitted to prevail, and that the experience of the past will prove 
a sufficient warning to future legislators not to involve the State in a sys: 
tem of internal improvements, having an inevitable tendency to impoverish 
the public treasury, and which is destructive to the morals of the people, 
and fraught with imminent dangers to our free institutions. 

Futon, 





RAILROADS IN THE VITED sTaTEs. By Chevalier De Gerstner. 
(Cotinued from page 344.) 


RAILROADS IN OHIO, INDIANA, MICHIGAN AND ILLINOIS. 


Ohio has early embarked in a system of internal improvements; but. fol- 
lowing the example of the State of New York, has chosen canals to form 
the artificial lines of interna] communication through this large State. Se 
veral railroads were long afterwards undertaken by private companies’ 
whom the State assists by guaranteeing loans to the amount of one-third’ 
the cost of the works. Passing through a flat country, and intended to 
accommodate only a small traffic, the railroads in Ohio are constructed on 
a cheap plan, but are nevertheless progressing very slowly, owing to the 
difficulty of providing the necessary funds. For the Ohio Railroad, whieh 
is to extended along the shore of Lake Erie, a width of track of seven feet 
has been adopted—the other railroads have the usual width of four feet 
eight and a half inches. 

In Indiana the internal improvements are, like the canals in Ohio, un- 
dertaken at the expense of the State, and consist in a system of canals, 
turnpike roads, and one railroad, leading from the capitol of the State to 
the Ohio river. This railroad is constructed in a very permanent man- 
ner. Another along the northern boundary line of the State has been com- 
$0 by a company, but the works were afterwards suspended for want 
of capital. 

Michigan, though one of the youngest States, will soon have all the set: 
tled parts of the country traversed by railroads, which are partly construct: 
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ed. by the State, and partly by pewe companies. The country is very 
favorable for the location of railroads, and they are therefore executed at 
a very moderate cost. 

The system of railroads projected in Illinois is far too great for the pre- 
sent population, trade, and resources of this young State, and it will be Jon 
before‘all the railroads projected and under construction will be completed. 
Besides the State works, only two railroads have been undertaken by pri- 
vate companies, one of which has been completed; of the other, the works 
are suspended. The width of track of the railroads both in Michigan and 
Illinois, is four feet eight ond a half inches. 

_ ‘The data for the following statemetit has been’ collected during the 
months of Auyust and September, 1839, and as very little has been done 
from that time to the end of the year, the numbers’ have heen left unaltered. 

Of the 29 railroads in the States of Ohio, Indiaria,; Michigan, and IIli- 
nois, only 196 miles have been completed and put into operation; of these, 
56 miles are used with horse power, and 140 miles with locomotive engines; 
each locomotive serves, therefore, for 11 miles of railroad. When all the 
railroads’ projected and comrhenced in the above four States will be com- 
pleted, their aggregate length will be 2,821} ntiles. 

The total amount already expended on all the 29 railroads is $5,523,640, 
and néar five times as much, or $27,114,500, will be required, according 
to the estimates, to coriplete the works; the total cost being estimated at 
$32,638,140, or only at $11,568 per mile at an average. This cost ap- 
pears very low, compared with that of otlier railroads; but with the expe- 
Tience already acquired in,the constriction of these kind of works, and 
where the country offers so few obstacles to their location, there is no doubt 
that railroads with wooden superstructure and plate® rails may be executed 
for the sum of $12,000 per mile. 





tc We have received a communication from Mr. Wu. McC. Cusn- 
man, Which will appear in our next number, it having been re¢eived too 
late far this one. 





The Canat:—It affords us pleasure to be able to state that the work on 
the canal is now going on with much spirit—numerous hands are em- 
ployed at the eatth-work and the protection wall in front of the bluffs near 
this town ; and we have the fullest confidence that the first mile, including 
the dam eighteen feet in height, across the Milwaukie river, will be com- 

leted within the next year. This will afford us an immense water power 
in the town, which will induce the building of large flouting mills, so much’ 
needed by the farmers, as affording a ready market for their produce, even’ 
the present season.— Milwaukie Adv. 





ON SAFETY VALVES AND SAFETY PIPES: 


Formerly, when a condensing engine was spoken of, it was always con- 
sidered that a low pressure engine, either Newcomen’s or Boulton and 
Watt’s, and working at only two or three pounds above the pressure of the 
atmosphere, was the kind of engine meant. But of late years, since the 
Cornish fashion of first expanding and then condensing high pressure 
steam has come into’ use, the terms used are no longer convertible. 

More recently, owing tothe great improvements made in engineering 
tools and workmanship, Trevithick’s high pressure non-condensing engine 
has been made in such perfection, that jt is frequently capable of working 
well at a lower pressure than even the Boulton and Watt low pressure 
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engine is sometimes working at in the factory districts. Consequently 
there is some fear of a confusion of terms in those various designations, net 
perhaps when applied to the engines themselves, but with respect to their 
boilers. Thus, for instance, we sorfietimes see accounts in the newspapers 
of high-pressure boilers being blown wp or exp!oded ; and of the low-pres- 
sure boilers of condensing or factory engines only bursting, while the later 
may really have been working at a higher pressure than the former. 

There are, however, one or two btoad marks of distinction between the 
two classes of boilers, well knowh to all practical engineers, and terms ex- 

ressive of those distinctions (high and low pressure) have: grown into use 
Frei the original manner of Working the two great classes of engines, 
Boulton and Watt’s, and Trevithick’s. These terms, we think ought to be 
adhered to, not only because they stfficiently indicate, to the public gener- 
ally, the presence of absence of great danger, and cortectly so when pro- 
tly used, but also because it is probable that that portion of the work: 
Ing mechatiits of this country usually entrusted with the care of steam en- 
gines will continue to adhere to what has been sanctioned by long usage. 

High-pressure boilers are universally knowa in England to be general- 
ly circular or cylindrical, or some form closely approaching thereto, and 
with heniispherical ends, Lyrae called egg ends,) unless the boiler 
contains an in8ide flue, and then the ends are only segmental or slightly 
convex,—but in all cases made without sharp corners or acute angles, and 
with iron plate of sufficient thickness not to require any internal stays to 
strengthen it. 

Low-pressure boilers are not limited to any particular form, but so con- 
trived as to suit the place they have to stand in, or that form which is most 
convenient for applying the fire to the most considerable. portion of their 
surface. And the more they differ from the circular or cylindrical form, 
the more they require internal stays to support them, not only against the 
internal pressure of the steam, but also against the external pressure of the 
atmosphere, in case the steam should at any time happen to fall below that 

ressure. 
‘ 'l'o provide against the partial vacuum which produces the last mention. 
ec effect, low-pressure boilers are also usually supplied with an air valve, 
sometimes called an internal safely valve. It isa small valve opening in- 
wards, and weighted with only a few ounces, so that should the steam 
fall ever so little below the external pressure, it opens and allows air to 
pass into the boiler. 

On the contrary, the high-pressure boiler is supplied with an external 
safety-valve, weighted so as to blow off at a little above the pressure that 
the engine is calculated to work at, which should never be more than 
one-third of that which the boiler has deen ptoved to be able to sustain. 

There ought, indeed, to be two safety valves, one locked up, loaded with 
the proper weight, and without the intervention of a lever; the other under 
the engineer’ s control, with a lever and spring balance indicating upon a 
scale the pregsure exerted upon the valve to confine the steam. 

The greatand leading distinction, however, as respects danger, between 
the high ant low pressure boiler, is, that usually the former requires to be 
supplied with water by a force pump worked by the engine, and which in- 
jects a small quantity at every stroke against the elastic force of the steam; 
while on the other hand, the low pressure boiler is supplied by means of a 
feed pipe standing on the top of the boiler, and containing a column of wa- 
ter of sufficient weight to balance the pressure of the steam, the water in 
the boiter being constantly supplied so as to retain the proper altitude, from 
a small open-topped cistern on the top of the pipe, which cistern is kep 
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supplied either from the hot well by the. engine or from any other 
source. 

Now, as the feed-pipe of a low-pressure boiler is only required to be 
of sufficient length to hold such a head of water as will, by its hydrostatic 
weight or pressure, balance the greatest elastic force of the steam intended 
to work the engine, it is evident that as soon as this Jimit is exceeded, the 
water in the feed pipe will be liable to boil or prime over, and, consequent- 
ly, under such circumstances, the boiler becomes as perfectly safe as any 
ordinary open-topped pan of the same height as the top of the feed cistern. 

From the above description we see the inutility of a safety valve ona 
low pressure boiler, except for the purpose of blowing off the steam occa- 
sionally, and thereby preventing the inconvenience resulting from boiling 
over; and this is accomplished generally by means of a valve placed on 
the steam pipe leading from the boiler to the engine, so as to be at hand for 
the engineer to blow off when required, previous to stopping the engine. 

Many people we know strongly recommend a eafety valve to be placed 
on the boiler itself in addition to the ordinary blow valve of a low pressure 
boiler, but in the case of a boiler fitted up inthe manner we have describ- 
ed, any one may perceive it would be perfectly useless, and therefore, prac- 
tically injurious. If saying this, it is not of course, to be understood that 
any harm can accrue from an extra safety valve abstractedly considered, but 
only as it is a means of withdrawing attention from other more obvious 
means of safety. In this view of the subject the safety valve may be aptly 
compared to Sir Humphrey Davy’s celebrated safety lamp for coal mines, 
of which it is frequently said, and we think truly, that for every life it has 
saved it has been the means of destroying twenty, by inducing a negligent 
attendance to improved systems of ventillation. 

The common feed pipe of a boiler is, in fact, a safety ptpe, and very 
much superior in all respects to any safety valve that can possibly be de- 
vised, the moveable column of water within the pipe answering the pur- 
pose of both valve and weight; and it is justly considered as a beautiful 
example of the general superiority and simplicity of using hydraulic means 
in accomplishing objects of this kind, over the ordinary mechanical contri- 
vances. Inthe most improved arrangement for this purpose, (we allude to 
Mr. Elsworth’s hydraulic joint for superceding the stuffing box of the buoy- 
rod,) if considered as a safety valve, there is this essential property, i¢ can- 
not be overloaded or tampered with in any respect; besides, it is impossi- 
ble for it to stick or get out of order, because it is continually on the move, 
and that without wasting any steam. 

Uatil within the last two years there were probably 400 to 500 boilers 
working in Manchester without safety valves, but nine out of ten of them, 
at least, were fitted up with the common feed pipe as above described ; yet 
the proportion of fatal accidents from explosions of boilers in Manchester 
are almost as nothing in comp: rison to the number that occur in steam boats, 
although, in the latter, the boilers are always supplied with at least one 
safety valve. 

The fact is, that, both in high and low pressure, the chance of an explo- 
sion occurring is more dependent upon the mode in which the boiler is 
0 ie water than upon any thing else, and although the common 
feed pipe is not so applicable in steam boats as on land, yet a safety pipe 
acting on the same principle might be very easily applied, and would serve 
as an infallible check against the water getting too low as well as against 
the steam getting too high, if made with its lower end to terminate a little 
above the flues, so as to allow the steam to blow away whenever the sur- 
face of the water in the boiler descended below that point. 

A patent safety pipe has, we understand, been tried in London, but it is 
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80 contrived as to put out the fire, by boiling over into it, whenever the 
steam gets too high, which property would be perhaps in many cases an in- 
convenient addition, although not half so bad as an American safety pipe 
which has very recently been puffed through all the newspapers, and which 
is described as having the following curious property: when the steam is 
too high it shuts the furnace door quite close, so as to make it impossible 
for the fireman to open it to supply more fuel. Now if this patent contri- 
vance had been made to act quite the reverse, or to have opened the fur- 
nace door as we do in England, instead of shutting it, the invention might 
have been useful ; but as itis, it is much more calculated to cause explo- 
sions than to prevent them. 





ON THE STEAM ENGINE. 
(Cotinued from page 278.) ~ 

In a previous paper we quoted Mr. Palmer as stating the maximum ef- 
fect that nature is capable of accomplishing to be 44,467,500 lbs. raised one 
foot high, with one bushel of best Newcastle coals, in the absence of all 
friction. And at the same time we stated that a Cornish pumping engine, \ 
in London, had performed a duty of 72,000,000 Ibs. besides the accompa- 
nying friction. According toa later report, the same engine has perform- 
a 92,000,000 Ibs. duty, besides friction— Welsh coals having been used, 
and the steam cut off at 1 of the stroke; which latter circumstance we wish 
particularly noticed, as corresponding with our experience, and because we 
Shall have to allude to it hereafter. It here appears that the duty actually 
performed by steam is more than double the utmost power that steam pos- 
sesses, as Mr. Palmer understands and states it. How great then his er- 
ror becomes, when the friction is added to the duty, which in the Cornish 
engines is frequently much more than the duty itself; and how clearly it 
appears that he did not know one quarter part so much of the true value of 
steam as the Cornish engineers whom he so presumptuously undertook to 
rebuke. 

The friction of the Cornish single pumping engine has been treated by 
Mr. Wickstead as single also; now, although the action of steam, from its 
being confined to one stroke in these engines, is single, yet the friction ex- 
tending alike to both strokes of the engine and the pumping machinery 
also, is double, and the joint amount truly enormous, fromthe great mass 
of matter to be moved, of which the timber pump-rods alone, 12 to 14 
inches square, extend perpendicularly 700 to 800 feet or more, and in many 
instances to great distances horizontally. In none of the reports of duty 
by the Cornish engines are these important contingencies either described 
or alluded to with the attention they deserve or that is required for a due 
considertion of the subject, but are all indiscriminately merged into the 
comprehensive term “friction ;” and this being doubled by the peculiat 
formation of the engine, is necessarily prodigious as it appears to be in Mr. 
Henwood’s tables, in 2d vol. Journal [nst. Civil Engineers. Hence, the 
reported “duty” of these engines has been only the inadequate representa. 
tive of a portion of their power; for it must be readily conceded that all 
power wasted or misapplied is as truly power as that usefully employed ; 
and this latter portion alone has the duty hitherto truly represented, 

The annexed table is abstracted from Mr. Henwood’s lucid and valuable 
description of his careful experiments on the best engines in Cornwall. It 
will be seen that Watt's double condensing engine, an estimate by Profes- 
sor Renwick of the loss of power of which we condemned in a formar pa- 
per as extravagant, and justly condemned as we shall hereafter prove, be: 
comes by contrast with these in the table the very mirror of economy. 
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The tables from which the preceding is compiled contain yery careful © 
descriptions of important facts, to which we have added a column with the 
nearest vulgar fraction, denoting the quantity of steam expanded, and an- 
other column for the “ friction,” or power wasted or uselessly expended, 
to show at a glance, without trouble, the actual advantages or disadvan- 
tages of using steam of various densities. 

Let us now compare these facis with a table and statements from Prof, 
Renwick’s T'reatise, p. 157. 


“ Relative powers of an engine using the same quantity of fuel, and act- 
ing expansively at different tensions. 
Foree in atmospheres. In lbs Cylinder filled. Effective force 
1} 17.5 wholly. 10.00 
2 30.0 A 10.75 
3 45.0 ! 27.50 
4 60.0 35.60 
5 75.0 43.50 
6 90.0 51.00 


It will therefore appear, without any change in the general distribution 
and plan of an engine, provided the boiler be strony enough to bear the in- 
creased force of the steam, its power may be readily increased five fold. 

Again (p. 158;) * This method has been brovght to the test of actual ex. 
periment, in the pumping engines in the mines in Cornwall, and by its use 
the power of an engine of a certain nominal horse power has been increas- 
ed five-fold.” 

Again (p. 160:) “In this way the force of steam has been gradually 
raised from little more than a single atmosphere to ten; and an intelligent 
Cornish engineer states ke has seen it raised to 20 or 30 aimospheres.” 

Now it is most desirable and essential that this bold theoretic statement 
should be examined by competent persons, whose examiuation might con- 
firm it ifright, or disprove it if wrong, for the sake of the public weal—for 
the many individuals interested in such a multitude of respects—and for 
the national character, which cannot fail ultimately to be serious!y affected 
by the currency of such opinions, and by the dangerous practice recom. 
mended from such an illustrious source. 

Now if Professor Renwick is right, if this his statement is true, it is as 
evident as the sun at noonday, that the power of an engine using the 
same fuel and expanding the steam, may not only be readily increased five 
fold, but ten fold or more; because this plausible theory is altogether bas- 
ed and depends upon an unlimited gain being attainable from a limited 
cause—stripped of its learned disguise, it would be as unfounded, as were 
the opinions of those unfortunates seeking perpetual motion. 

To prove the unsoundness of these views, as we may, and desire 
to do, without discussion, we have only to bring the theoretic state. 
ments into juxtaposition with Mr. Henwood’s experiments, which in densi- 
ty of steam, and in times expanded, though all purely accidental coinciden- 
ces, are as impartial and correct trials of the theory as could have been 
contrived by man. 

Thus, then, the duty of the Binner-Down engine using steam of 75 lbs. 
elasticity, should have been 300 millions, or more than four times as great 
as the duty (73 millions) of the East-Crennis engine, using steam of 26lbs. 
elasticity. But the difference in the duty of these two engines, tried ‘so 
carefully under circumstances all corresponding with the theoretic state. 
ment—with steam exactly corresponding with those prescribed, from which 
such great advantages are unhesitatingly promised—this difference of duty 
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instead of being as stated, 3 times the duty of the East-Crennis engine, ap- 
pears less than the ,'; part thereof; and even this almost ingensible quanti. 
ty is probably the result of mere accident. 

Hence, then, it has been satisfactorily and experimentally proved that 
Steam of 75 Ibs. per inch expanded, is of no greater value whatever than 
steam of 26 lbs. per inch used expansively ; we are thus allowed the choice 
of only two opinions—either the learned theorist or the unlearned steam- 
engine must bave been mistaken ; and, hard though as it may be, we have 
no doubt this uncandid world will be far more ready to attribute the mis- 
take to the: former than to the latter, which from natural dulness and inca- 
pacity, will probably be pitied rather than blamed. But the theorist may 
even then amply console himself by reflecting, how difficult it is to find an 
engineer who is not just as much mistaken as himself on this particular 
subject, for the very construction of these Cornish engines, and their using 
steam of such different densities, evidently prove a seeking for some as yet 
undiscoverable advantage. If he wants farther consolation, let him observe 
the uncertainty that prevails in the construction of engines, scarcely any 
two being built alike—or the more brilliant example afforded by the 
splendid public experiments in which the United States government indul- 
ges, who from mere inability to discover the wonderful advantages antici- 
pated in that most exquisite of all steamers, the Fulton, are building two 
more on different principles and at a venture, determining if possible to 
discover the hidden perfections of the first. Now we have shown in this 
paper that one of these second thoughts, the British marine engines is q 
poor affair to copy—in our next we will show the other is worse. 

If he does not then receive full consolation, let him observe how readily 
and constantly in all countries is a plausible and lazy, if brilliant, fiction 
preferred to sober facts demanding study and serious attention. Were facts 
substituted for fiction in this matter, however trivial they may appear toa 
superficial and careless observer, it would soon be seen that on the proper 
application and appreciation of them such an immediate great and general 
improvement of the steam-engine would ensue, as in its various and total 
results can hardly be overstated by the most sanguine admirer ofthat migh- 
ty instrument of civilization. 

It is in continual shadow hunting that substantial truth is overlooked, 
and great and real advantages are disregarded, would engineers but con- 
descend to examine and appreciate the true nature uf expansive steam ; 
would they but condescend to be satisfied with the greatand real advanta- 
ges it possesses—would engineers, (we ask not philosophers) condescend 
to disburthen or to cease from burthening expansive steam with useless 
conditions and pernicious and visionary restrictions, destructive of its use- 
fulness, immense improvement would immediately ensue, and soon become 
general in the steam engine, which luckily never yet becamea theorist, and 
therefore will ever and constantly be found obedient to reason. 

Now we have shown, page 162 of this essay, that it is commonly a mat- 
ter of great, if not perfect indifference, if froma given volume of water and 
heat whether high steam or low steam is formed and employed to produce 
motive power. , 

We have also shown, page 164, the value of gain from steam expanded 
is ever definite, and proportional to the density of the steam before its ex- 
pansion. . From these two positions it necessarily results, that whether pro- 
portional quantities of high or low steam be expanded to produce motive 
power, the superior quantity of the weaker expanded steam acting ona 
larger suface, will always compensate for the superior density, but lesser 
quantity of the denser steam acting on a lesser area; and these two distinct 
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actions of Kigh and low expansive steam will be precisely equal, Jeaving'for 
- future consideration some disturbing forces not now pressing for immedi- 
ate discussion, and which can be more satisfactorily treated hereafier. These 
equal actions, though so contrafy to the current and popular opinions ani-° 
versally prevailing, are positive facts, necessarily arising from the definite 
nature of steam definitely expanded within a heated cylinder, and these its 
certain and jovatiable qualities are proved to the very letter, and as per. 
fectly as the sagacity of man can devise, by Mr. Henwood’s experiments on 
the Binner-Down and the East-Crennis engines; and just as plainly, fully, 
and satisfactorily are Professor Renwick’s theoretical statements contra- 
dicted. 

We shall attempt to establish an important and invaluable truth on the 
destruction of this extensive and dangerous error by which the utility of 
the steam engine has been much lessened, and happily we shall be just as 
able to produce undeniable facts in proof as we have already done for all 
our assertions; so that in every thing we are about to adduce, we shall be 
supported by indisputable evidence. 
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For this purpose we annex a fac simile of a diagram described by an 
indicator attached to one of the engines of he Great Western steam ship, 
and like the * handwriting on the wall,” it greatly excels. the handwriting 
of man. It gives.a clear insight and full detail of the true internal state and 
power of the engine under varied circumstances, its capacity for impiove. 
ment and even the acquirements of the manufacturing engineer— matters 
essential to be known and difficult to be otherwise determined. The dia- 
grain shows the steam as cut of by cams, (9) five of which are num- 
bered and their effect ascertained, besides that of the slide movement. This 
engine is undeniably experimental, and the production ofa mind seeking 
and not possessing information of the most essential character conceivable 
ina marine steam engine. 


8)120.45 


15.05 
1.05 deduct for friction. 


14.05 effective pressure per square itch. 


On the proper application of steam evidently depend the form, dimen. 
sions, and weight of boilers, water, space and weight of machinery, the 
quantity and cost of fuel and labor, and the portion of freight usefully em. 
pleyed for those purposes. In fine, the speed, expense, and profit of steam 
navigatiun evidently as much depend on the proper application of steam, as 
this again must ever depend on a knowledge of its useful and definite pro- 
perties. All these are vitul matters in steam navigation on the ocean, and 
are in those engines much miscalculated, and evidently not yt anderstood. 

The journal of the British Queen steam ship, page 50, vol. i. of this 
work, will show how far behind the age are these British marine engines ; 
in a voyage occupying 450 hours the steam was expanded during 388 
hours, at what is termed in this journal two-eigth stroke, but which fiom 
diagram now before us of that engine was three-sixteenth parts only, the re- 
maining 62 hours mostlythree-vighth parts of stroke, and of which only 18 
hours extend to five-eighth stroke; and we have the fullest assurance the 
steam in the Great Western was no better employed, as the engines in that 
vessel are equally insufficient for a better application of steam. 

The full and uninterrupted use of expansive steam, with its various ad- 
vantages being impracticable in these vessels from the disproportion of 
their engines, is from necessity confined to the paltry purpose of saving an 
inconsiderable quantity of fuel in unfavorable weather alone. How effec- 
tually and profitably may these engines be improved, or how certainly and 
easily be surpassed. 

Thus, then, may another shining light, another learned theorist be far- 
ther instructed by the mechanics he so ignorantly attempted to mislead 
when he so profoundly and learnedly proved the impossibility of navigat- 
ing the Atlantic by steam; which we, mechanics only as we are, mere 
dust, are about to prove, has as yet, though so surprising to the intellectual 
doctor, been but tardily and imperfectly accomplished. A consideration of 
this diagram will render evident ancther and‘considerable advantage in the 
application of expansive steam, unnoticed by the visionary, unexpected by 
the practical, but which in large engines becomes of considerable amount 
by the superior vacuum obtained when steam is greatly expanded; for in 
this diagram the better vacuum increases the steam pressure when the 
steam is cut off at one-third stroke a full one-fifieenth part more than when 
compared with steam at full stroke; hence alone there is one-fifteenth part 
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additional power to be gained, which is now lost in these engines, in addi 
tion to that great gain from the employment of expansive steam. 

. But the great, the incalculable information contained in and derived 
from the diagram, is the full proof of that most desirable fact, that the fall , 
efficiency of steam is to be obtained from the expansion of low steam; 
hence we shall find the unlimited and inestimable advantages of steam may 
be obtained without its horrors and indescribable afflictions, and which are 
the more dreadful and disgraceful because the use of high steam is as un: 
profitable as inhuman.— American Repertory. 





ADVANTAGES OF COmPRESsED PEAT. By Alexander S. Bytne: 
(Cuntinned from page 248.) 

The preceding paper shows the value of peat in the manufacture of iron; 
but it may be profitably used for other important purposes. 

Fuel.—lItis of great value as fuel for furnaces and firing of every descrip- 
tion, more especially so when coked and mixed with coal, of coal tar, or 
resin, pitch, and such like substances. Mr. Charles Williams, managing 
director to the Dublin Steam Navigation Company, a gentleman of expe- 
rience and practical information, recommends a mixture of peat coke and 
resin fot steam vessels. From his statement printed in the ‘Transactions 
of Civil Engineers, London, it appears that one ton of resin fuel, (i.e. peat 
coke and resin) thrown in front of a coal fire is equal to three tons of coal. 

For every description of fiting, peat coke is invaluable. Its freedom 
from injurious and unpleasant exhalations, its durability and extreme bril- 
liancy, are among its chief recommendations. What is so cheering asa 
brilliant fire! Of domestic comforts it is certainly one of the chief. For 
such purposes peat fires are unequaled. They are beautiful and pleasant, 
affording an indense heat, and a pure white and yellow flame, not surpass- 
ed by the finest coal. 

Coking.—This is accomplished by means of heat. There are several 
mods of coking compressed peat: in every instance atmospheric air is 
excluted, and passages left for the volatile products to escape, as explained 
under the head Pwroligneous Acid. Some employ large brick chambers, 
with a hole at the top, a door at the side, and gutters at the bottom for the 
tar to escape: others form piles of various shapes, and cover them with 
loam, to screen the burning heap from a too free access Of the atmosphere, 
which would otherwise consume it entirely... In some districts, large co- 
king ovetis are pref-rred; in others, a sort of iron hood ; and in others, the 
use of large iron retorts. In every instance it is important that the process 
be conducted as uniformly as possible ; that the escapes for tar and gaseous 
products be perfectly free ; and that the mass undergoing carbonization be 
so distributed that the whole be acted on at the same time. Chartcval ob- 
tained by the action of rapid fire is always inferior to that obtained by slow 
calcination in pyramidal piles. 

For softening stee! plates, charcoal from.turf moss is equal to the hardest 
oak; for the production of gunpowder, many varieties are superior to dog- 
wool and alder, and for crayons it is equal to the finest willow. Much, 
however, depends on the mode in which it is burnt. on 

Gas:—Peat is very valuable for the production of gas. We have made 
considerable quantities in England and in Ireland. Prof. Maugham, of 
the Polytechnic Institution, London, one of the first practical chemists in 
that city, was induced to examine the subject, in consequence of our exper- 
iments in Ireland, and he has announced his opinion that peat may be so 
employed to considerable advantage. It has been severely and advantage- 
susly tested upon a large scale in ve Paris, and Plymouth. Some 
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kinds of peat (top surface) yield three times as much gzs a8 coal; but as @ 
ral rule it does not yield more than Wigan or New Castle coal : it is; 
wever, far superior in brilliancy and power. 

There was an objection to this gas, which for a considerable time de- 
stroyed all hope of rendering it useful, and severely injured the works 
erectéd for its production. In the distillation, an impalpable powder came 
over with the gas, which washing and re-washing would not temove, and 
it eventually deposited itself in the pipes and in the holes of the burners, 
anid stopped them up. ‘Fo remedy this evil, it occurred to us to use oil 
in the purifiers instead of water, which, we are happy to add, answered to 
the fallest extent. We have also found that oil acts as an excellent puri- 
fier for every kind of gas, and greatly improves its quality. The expense 
is trifling, as the oi] when boiled becemes clear, and leaves all impurities 
at the bottom. Gas passed throngh boiling oil is stil] better. When mix- 
ed with coal in equal quantities, and calcined in the same retort, the peat 
at the bottom and coal on the top, the coke and gaseous products are supe- 
rior to those obtained from the finest coal. The brilliant appearance of 

t gas, and its intense heat, hax been matter of surprise to those engaged 
in its production. Persons unacquainted with the secrets of a gas-work 
have utged asa reason agaist the use of peat gas, that it burns away in 
less time than gas from coal. In answer to this objection we would ob- 
serve, that it is not ttue from a pure top-surface peat, but only of the lower 
beds; and being more brilliant, a less quantity will give as much light: 
also, that twice as much peat can be distilled in the same space of time ; 
consequently, twice as much coke can be obtained, and at the Same expense. 
Coke is considered the most valuable ptoduct in a gas-work. 

Pyroligneous Acid,— When subjected to decomposition by fire, peat 
gives off condensible acetic vapors; its elements being separated by the 
action of heat, and reunited in another order, produce compounds which 
did not exist before. The proportions of these products differ in the same 
substances, according to the degree of heat applied, and the skill with 
which the operation has been conducted. The quantity of crude acid 
produced from turf-moss, end. peat collected from the top surface, is very 

reat. 

° For this purpose, the apparatts used in the manufacture of coal gas, or 
wood vinegar, may properly be employed. This consists of large air-tight 
cylinders, condensers, purifiers, stills, &. The prt! han peat, well 
crushed and broken, is to be put into retorts, their doors having been closed 
and Juted with clay. Each door hasa small vent, capable of being closed 
by a stopper or valve. The use of this vent is to allow the volatile products 
which are given off during calcination to escape; and the use of the stop- 
per is to close the vent so soon as the calcining matter ceases to give out 
such vapors ; ot supposing, as is usual, another vent to be in the upper part 
of the retort, then it allows the operator to watch the process of calcination. 
Within each retort passes a rod, revolving upon Its two extremities as 
points; the one end resting on the farther extremity of the retort, and the 
other in a hole in the stopper, capable of being closed by a cap. This rod 
has at one end a circular plate ; and at equal distances along its length are 
fixed fans or spokes, perpendicular to the axis of the retort. The use of 
this apparatus is to stir and divide the matter while in calcination ; and it 
does this when the stopper is removed, and a key is inserted into the rod, 
and turned round, causing of course the rod with its fans to revolve on its 
axis. The use of the round plate is, when the matter is petfectly calcined 
and the door is removed, to (raw it forward, and rake it out with as }ittle 
delay as possible into proper recipients placed in front. 
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The retorts should be heated to a pale cherry red before they are filled; 
and as soon as they are rendered air-tight by the closing of the doors, the 
process of decomposition begins, and the volatile products, consisting of 
gases, vegetable tar, and pyroligneous acid, being separated, pass off through 
an aperture in the top of a retort, to which pipes are attached, leading into 
condensers; these pipes are generally wormed, and inclosed by a stream 
of cold water. The gases may be purified, and collected in a gasometer to 
be burned, or turned off by means of a pipe into the fireplace. The.con- 
densed liquors are then allowed to settle; the vegetable tar falls to the bot- 
ton, and tae crude liquor is separated by decantation from the empyreumati¢ 
oil associated with it, and re-distilled in the ordinary way. The odor 
culiar to this acid may be easily removed by ayitating it with oil, and dis- 
tilling it with sub-carbonate of potash and animal charcoal: or the vapors 
which pass over, during distillation, may be purified with greater effect by 
passing them through oil. 

It is to be observed that the volatile matter svhich is allowed to escape 
during calcination is all valuable. The tar is useful as a varnish; or be 
ing subjected to distillation by itself, it affords crude pyro-acetic spirit, 
naphtha, kreosote, &c. The gases may be employed for illumination; and 
the crude acid may be employed for preparing acetate of iron, acetate of 
alumina, and acetate of lime (used in calico printing ;) or it may be used 
for the production of pure acetic acid, and the best household vinegar. The 
charcoal which remains in the retert is superior to wood charcoal, and 
may be used as fuel. 

Roads, Pavements, §-¢.—Peat does not answer alone for these purposes, 
being of a pulpy.nature when wet, and too easily pulverized; but when 
combined with an artificial asphaltum, composed of carbonate of lime and 
coal tar, it forms a solid and elastic road, superior in many respectsto wood 
or native asphaltum, and presenting a surface which in all seasons affords 
good footing for cattle. The tendency of this artificial asphaltum to crack 
and break is counteracted by the strong fibre of the turf, which, if added to 
the chalk and tar while warm, acts as a binder when the mass is cooled, 
and obviates its brittleness. In this respect peat is analogous to hair in 
mortar. 

For Cabinet and Ornamental work, it is only necessary to use the peat 
when warm. It may then be moulded to any form, and afterwards hard- 
ened in alum water, varnished, or covered with metalic solution, to render 
it impervious to water. When properly compressed, it can be worked in 
the same manner as wood, and is capable of sustaining a very high polish. 

Having said so mach on the properties and uses of peat in compressed 
and other states, we would remark, in conclusion, that where density is not 
a considerable object, peat can be advantageously worked in good brick 
machines, provided the superabundant water is evaporated, and the opera- 
tion completed, while the peat is warm. 

We sincerely hope that these observations may induce our friends in 
{reland to provide suitable employment for the laboring poor of that caun- 
try, and that her desolate moors may soon become, as was once seid of 
them, “ mines above ground.” —-American Repertory. 





The Thames Tunnel.—The famous Thames tunnel, as is well known, 
is now near completion. The mode of egress, for foot passengers, is to be 
a spiral staircase. The carriage way isto be spiral, and two hundred feet 
in diameter. The gradients of the road will be about one foot in twenty- 
five, forming an inclination by no means inconveniently steep. 
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SIXTH SEMI-ANNUAL REPORT OF THE ENGINEER OF THE CENTRAL 
’ BAILROAD AND BANKING COMPANY OF GEORGIA, TO THE PRESI- 
DENT AND STOCKHOLDERS. 


In making the present semi-annual report of the operations of this de- 
partment, and the condition of the work under its charge, I take great 
pleasure in announcing to the stockholders, the final and complete location 
of the road to the Ocmulgee river at Macon. ‘The work has been one of 
great labor, and has occupied the time and exertions of a party of Engi- 
neers who have been engaged in the special service for nearly four years. 
The complex topography of the country through which the upper portion 
of the line runs, and the various routes that presented claims to an exam- 
“rhea have rendered these protracted and laborious surveys indis pensa- 
ble. 

Four different routes have been surveyed between the Oconee and Oc- 
mulgee rivers ; and each successive survey has shown a line improved on 
the previous one; and it is confidently believed we have at length selected 
one that could not be much further improved. We have been able to keep 
our planes within the maximum inclination of 30 feet per mile, and have 
no curves on a shorter redius than 2000 feet. 
~ The excavation and embankment are reduced to a much smaller quan. 
tity than we at first even hoped for; and the character of the: material for 
the most part, is such as to allow its removal without the aid ofthe pick or 
even the plough. Pine timber of the best quality, abounds throughout the 
whole route, and although we shall encounter no rock in our excavation, 
it can be obtained at reasonable distances from the points where it will be 
required for masonry. 

To the untiring perseverance, good judgment, and scientific qualifica- 
tions of my principal assistant, Mr. Franklin P. Holeomb, | take pleasure 
in ascribing the credit which is eminently due him, for the selection of so 
favorable a route; his duties have always been performed with cheerful 
ness, and in the most thorough manner. His Jat ors have been faithfully 
reconded bythe several gentlemen composing his party, who have also 
just claims to my approbation. 

{n my previous reports, | have described the route to the Oconce river; 
it will be borne in mind that the line approaches the Oconee Ly the valley 
of Sandhill creek. ‘Thiscreek joins with Buflalo creek, as it enters the 
Oconee.swamp, and our line in passing through the river swamp on the 
east side, crosses several lagoons and Lranches of Buflalo creck. The 
distance froin the high ground to the river, is little shoit of a mile. This 
is the lowest part of the river swamp, and the 10ad will be yassed over it, 
on truss work, founded on piles, for about a distance of 4000 fret, to the 
bank of the river, — 

The width ofthe river at the time,the line was located, was 140 feet: 
and the depth, in the deepest part, about 8 feet; this however was at its low- 
est stage. The plan adopted for the main bridge, is the lattice plan, in- 
vented by Mr. Town,—the length of the bridge two hundred and fifty 

- feet, to be supported by two abutments and cne pier, of stone; the Lottem 
of the bridge will be elevated 22 feet above the surface of the water at its 
lowest stage, and the grade of the road will be five feet aLove the height of 
the great freshet in June last. On the west side of the river, the swamp is 
about two miles in width ; this will be crossed by an emtanktrent, aversg- 
ing nbout fifteen feet in height, with an opening near the middle of 1000 
feet of truss work, making in all, a water-way of about one mile, to vent 
he water of the Oconee river. gor 
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{t is a very fortunate circumstance, that we had such an. indfention as 
the last great freshet to guide us, in fixing the grades of our toad across 
this river, and determining the character of the structure of that portion of 
the work. ‘I'he celebrated Yazoo freshet, would otherwise haye been. ta. 
ken as the high water mark and that did not reach the height of this last 
flood, by nearly five feet, at that point. 

Having thus passed the Oconee river, we find ourselves near the mouth 
of Commissioner's creek, which discharges itself into the river abouta mile 
and a half below our line* about four miles from the river, the line cros- 
ses to the south side of the creek, and follows its valley for the distance of 
twenty-six miles; then leaving it we pass with a cut of thirty-one 
feet (whi-h is the highest point of land the road crosses, being about 500 
feet above tide water) into a prong of Big Sandy creek—following: this 
stream, with a descending grade, about two miles, we cross it, and take an- 
other branch of the same creek, which we keep for about the same dis- 
tance; thence across the main branch of Sandy creek; by a small branch 
we ascend to the summit between the Oconee and Ocmulgee rivers—here 
we have a short cut of thirty-two feet depth at the highest point; falling in- 
to a branch of Swift creek, which we follow a mile and a half, then cross 
the main creek ; and taking and taking another branch of Swift creek, we 
reach Boggy branch, which leads us tothe valley of the Ocn:ulgee. In 
crossing from Swift creek to Boggy branch, we encounter the deepest cut- 
ting on the line, which at its greatist depth is foity-one feet. After reach- 
ing the river valley, about three miles below the City of Macon, we kee 
along the low grounds, and enter the river swamp near the great mound ; 
the line crosses the river, about halfa mile below the bridge, and termi. 
nates on the flats at the foot of Cherry street in Macon,—the whole dis- 
tance from this city being 190 miles, 3900 feet. 

In the event of terminating the-road on the east side of the river, we 
should deflect by acurve to the right, commencing near the mound; and 
run along parallel with the river, to such spot as might be selected fora 
depot. 

For a distance of 25 miles from the Oconee swamp, the work is for the 
most part light, with occasional short cuts and fills; the remainder of the 
distance about 16 miles is rather heavy, compared with other parts of the 
line. IL have taken the precaution to have wel!s dugs in the principal cuts, 
to ascertain the quality of the material to be excavated, and find it to be of 
the most favorable character. The cuts are composed ofa mixture of 
sand und clay, easily removed by the shovel. 

On the subject of the termination of the road at Macon Iam of opinion 
that the interest of the company, and more especially that of the city of 
Macon, would be best promoted by crossing the river. 

It appears to me that the free and constant intercourse which will neces- 
sarily be kept up by the business community, with the depot, requires the 
removal, as far as possible, of every obsticle to such intercourse; and that , 
the intervention ofthe river, would be, in some degree, a hindrance to the 
transaction of business; but more especially in the event of the destruc. 
tion of the present brilge by fire or otherwise. Should the road be carried 
across the river, the bridge would of course be so constructed asto be used 
exclusively for the passage of the trains, and would therefore be no injur 
to the present one, in the matter of travel. There will be no difficulty in 
selecting a favorable site fora depot in either case. The additional ex- 
pense to the company by crossing will, be about $30,000. 

The grading of the whole of the line not under contract is advertised for 
letting at Milledgeville, on the 5th day of next month; and I flatter myself 
that we shall have no difficulty in putting it under contract; should this be 
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done I think we shall be able to reach Macon with the superstructure by 
Ist January, 1843. | 

The work has progressed steadily on the grading contracts for the last 
six months; the total distance graded is now about 143 miles and the su- 
perstructure is completed 126 miles 

The 2000 tons of iron last ordered, has all been received, and will be 
sufficient to extend the track to the distance of 139 miles. Our trains are 
now running regularly to Hardwick’s, 122 miles from the city, and although 
the cotton crop has been unusually late, and very short, our business has 
been, during the last six months, nearly double the amount of the same pe- 
riod last year. 


Receipts of the road for 12 months, ending 31st Oct. 1840. 
“Up freght. | Down freight. Mail. Passengers. l Total. 
No. | Amovnt. 
$44,425 09! $34,817 74 | $3,792 32 | 11088 | 30.792 36 | $113,827 51 


{The above is exclusive of the transportation of iron and other materials 
to a large amount, for the uses of the road.} 
The expenses of the transportation department for the same 
time, have been _ $23,276 16 
Repairs of road, ' $11,075 31 
Total, $54,351 47 

The average distance in operation, during the"past year being about one 
handred and ten miles—the cost of repairs has therefore been about one 
hundred dollars per mile. 

The opinion has cenerally prevailed, that a railroad, to be profitable to 
its stockholders, must have a large amount of travel—that the only source 
of profit is in the transportation of passengers, and that as a general rule, 
the freighting of heavy commodities, yields little or no profit to the com- 

any. 

: The experience thus far, on our road, demonstrates in the most satisfac. 
tory manner, the error ofthis opinion. It will be perceived by the above 
statement, that our freighting business has more than doubled the amount 
of that of passengers, and mail—and this has been done under the disadvan- 
tage of having but one train for both purposes, consequently keeping up a 
speed altogether too great for the most advantageous transportation of 
freight. I have no doubt that freight trains run separately from the pas. 
senger trains, with full loads, and at a velocity not exceeding ten miles per 
hour, would yield as much profit per trip, to the company, as passenger 
trains carrying fifty passengers each way. 

The present terminus of our road, is hy the wagon route, 70 miles from 
the city of Macon. Notwithstanding this long portage over a bad road, 
we have had, during the present season, nearly all the freight for that city. 
There has been an average of 200 wagons, running during the last three 
months to and from the depot. I am confident that the merchants will find 
it to their advantage to abandon altogether the steamboat business, on the 
Oconee and Ocmulgee rivers 

- Our machinery and motive power department, is now as complete as the 
necessities of the road require. Since my last repoit, a locomotive engine, 
from the’ manufactory of Messrs Rogers, Ketchum and Grosvenor (the Oco- 
nee) has been added to our motive power, making our whole number eight. 
The superstructure of the road continues to maintain its grade and allign- 
ment, and the small amount expended in repairs, as before stated, has kept 
it in good repair. Some of the timbers first laid on the lower portion of 
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the line, have detayed, atid we have, during the past year replaced them. 
Contracts have been made for the delivery of timber at different points 
along the oldest parts of the road, for the occasional renewal of such pieces 
as may be decayed. 

The operations of the road have thus far been conducted without the oc- 
turrence of a single atcident resulting in personal injury to any one. 

Should we succeéd in letting the grading, as we have reason to expect 
we shall, on the 5th of December we shall, be able to complete the road, 
without receiving aid ftom abroad in the way of pecuniary means. It will 
be a subject of just pride to the friends of the institution should an under- 
taking of such magnitude be carried through with their own resources, 
unaided by foreign capital. 1 take pleasure in congratulating them on the 
prospect of such a result. 

Respectfully submitted, 
L.. O. Reynozps, Chief engineer. 





Steam Navigation.— It is remarkable that this science, did not for many 
years after its invention and application, make such progress as one would 
conceive its palpable merits and advantages entitled it to. It was not 
until the year 1828 that the navy of England possessed a single steam ves- 
sel, and in 1835 we had only twenty-one of the aggregate of 3000 horse- 
power. From that date this species of force has multiplied greatly, and 
now amounts to nearly eighty, under the pendant of 11,000 or 12,000 
horse power. France has done her best to keep pace with us, having be- 
tiveen forty and fifty steam vessels afloat and building, but none equipped 
of more than 220 horse power. By arming her paekets she makes consid- 
erable display ; but her resources for increasing this force on emergency 
are feeble as compared with our own, for the mercantile steam tonnage of 
the United Kingdom, progressing as it is in a prodigious ratio, presents 
the must stupendous element of naval power (by giving facility of opera- 
tions) that the world has ever witnessed. We recollect when the expedi- 
tion for the attack of Copenhagen was projected, in 1807—the completest 
and best appointed expedition that ever England sent forth—although pre- 
parations were commenced in March, it was not until so late in the season 
as the 26th of July that the first division of the fleet sailed from Yarmouth 
roads, leaving but little time to execute the objects of the campaign before 
the winter set in. Now, England at this moment possesses such an 
amount of steam tonnage, (according to the last official returns published 
810 vessels, 157,840 tons, 63,350 horse power,) that a portion of it could 
convey the necessary troops, with all the usual appandages, and tow a 
squadron of ships of-war to the scene of action, in less than one quarter of 
the time orcupied in the former expedition, should circumstances ever ren- 
der it necessary for us to occupy the island of Zealand, or any post in the 
Baltic. The fact is that steam navigation, not only as directly applied te 
vessels-of-war, but in aid of combined expeditions for sudden descents upon 
different points, enables the country possessing it in’ the greatest’ force to 
harass‘an enemy's coast with a small but well appointed army, and to ear- 
ry destruction to every town and village within a dozen miles of the sea, 
unless they are regularly fortified and garrisoned, or covered by large bo- 
dies gf troops. It is stated by an old author, that “in the year 1647 the 
Dutch with a fleet and but 400 men on board, alarmed the whole coast of 
France, and obliged the French king to keep near 100,000 men upon the 
maratime coast, as not knowing where theywould fix.” 

Ifsuch was the case with vessels when movements were dependent on 
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winds and tides, and whose operations were under such circumstances ne- 
¢essarily slow, how mach more so it willbe with the aid of steam, when, 
by this means, vessels of light draught, heavily armed, not a Eoat will be 
permitted to pass out of gunshot of the shore, nor a harbor left open for 
egress or ingress any day in the year.— London Naval and Military Gaz. 





_ Armed Steam Craft for ihe Lakes.—A correspondent of the Cleveland 
Herald, writing from Chippeway, U. C. says: 

E have been permitted to visit Her Majesty’s steamer, building at this 
place: She is culled the Minos, in honor of the first King of Crite, who, 
according to heathen mythology, was after death promoted to the rank of 
chief fireman in the regions del Enfer! 

She is 148 feet on deck, and registers 400 tons, and is built in every res- 
pect a.“ man of war.” She is of great strength, her timbers being placed 
close together, are caulked and pitched before planking, so that in the event 
of starting a butt, she would not leak; a very desirable object in armed 
vessels, On the inside, parallel bars of iron are let into the timbers the 
entire length of the boat, and placed six or eight inches apart. ‘This does 
not add materially tb her strength, but rendets her almost shot proof. Her 
planks are five inches and her sealing three inches thick, making her en- 
tire thickness about twenty-two juches of solid timbers. 

She is fitted with two 45 horse power low pressure beam engines, from 
the manufactury of the Messrs. Ward, Montreal, which are placed entirely 
below deck, on the plan of the Atlantic steamers, and are beyond the reach 
of external injury ; but they are, in my opinion, of too small a calibre for 
so héavy a boat. | 

The engines are supported by iron frames resting upon large fore and 
aft timbers, placed on either side of the kelson, which are securely bolted 
and fastened to the deck frame of the boat, and will, instead of weakening 
the boat, add greatly to her strength.. ‘he cylinders are 26 inches in 
diameter, with four feet and a half stroke, placed upright in the usual man- 
ner, but in place’of one working beam to each envine playing above the 
cylinders, as is customary, they hive two, reversed—one each side of the 
cylinder; and moving close to the floor of the boat. ‘The piston rods act 
upon a cross head, as in the common square engine; but the connecting 
rods, instead of leading directly to the cranks, are fastened to one «nd of 
the working beams below, and through them transmit the power hy means 
of other connecting rods, to another cross head which is attached to the 
eranks; thus giving regular and continued motion to the entire machine, 
The grates and boilers are arranged expressly for burning bituminous coal, 
and her “bunkers” wil! contain from 10 to 1200 bushels. 

The magazine occupies all the after part of the hold, under the cabins of 
the officers, and is in as secure a place as there is about the ship, being 
below the reach of shot, and out of the way of fire. 

The Minos is schooner rigged, and shows a clean deck fore and att; 
and were it not for her funnel and wheel-houses, would look like a large 
schooner, as she has no guards or upper works of any kind. She is ex- 
‘pected to mount eighteen pound carronadcs and two mortars for shells in 
case of a bombardment. 

The part of the vessel forward of the engines is fitted as a mess room for 
the “ people,” and is a very comfortable place, having short tables for cach 
mess projecting from the sides of the boat, and shelves and lockers in 
abundance for accommodation of their traps. The main hold is underneath 
the “ people’s” mess, and will contain abundant room for stores for a long 
eruise. 
















